Approach to Renal Biopsy: Electron Microscopy
Electron microscopy is essential for the workup of renal biopsies. Relying only on light microscopy and immunofluorescence is estimated to result in missed diagnosis in as much as 15% of cases. Special recognition of location of deposits, of ultrastructural features correlating with high interferon levels, such as reticular aggregates (seen in HIV infection and in SLE) and recognition of unusual substructure of deposits or abnormalities of glomerular or tubular basement membrane components are all possible by electron microscopy, but not by other techniques. Morphometry of the glomerular basement membrane allows specific diagnosis of hereditary conditions with mutation of the type IV collagen components of the glomerular basement membrane, so-called Alport Syndrome. The glomerular basement membrane increases normally in thickness with maturational growth, and such measures must therefore be compared to normal for age. Recognition of the abnormal basket-weaving appearance in advanced Alport Syndrome is also only possible by electron microscopy. An unusual cause of proteinuria, hematuria and chronic kidney disease is fibrillary glomerulopathy. The pattern by light microscopy is one of proliferation, but by EM the distinct fibrillary nature of the deposits can be recognized. Distinction from amyloid, which has similar but slightly smaller fibrillary deposits, is made by Congo red stain and other special immunostaining.
Renal Biopsy Approach: Special Studies
In addition to the above routinely applied studies, special staining for, for instance, subtypes of type IV collagen, immunohistochemistry for specific viral antigens, and research studies to examine expression of specifically mutated molecules are in the forefront of investigative work and specialized diagnostic work in renal pathology. Some of these studies include immunostaining for dystroglycan, a glomerular basement membrane protein that allows communication of the GBM to the podocyte, and is decreased in minimal change disease but perhaps not in focal segmental glomerulosclerosis. Immunophenotyping of infiltrating cells allows distinction of involvement of the kidney by malignant hematopoietic lymphoid neoplasms. New proteomic approaches, when paired with careful analysis of morphologic abnormalities, will likely result in further insights and progress in both diagnostic and mechanistic aspects of kidney diseases.
